Introduction
============

Ebola virus disease,[@R1] cholera,[@R2] armed conflict[@R3] and natural disasters[@R4] have recently strained systems for the provision of emergency care in low- and middle-income countries (LMICs). Expert groups have voiced concern about these systems' critical lack of surge capacity and resilience.[@R5] Even in non-crisis situations, small surveys[@R6]^,^[@R7] and anecdotal accounts[@R8] hint at high volumes of critically-ill patients seeking emergency care in LMICs. This makes emergency care different from other health settings -- including primary care -- where doctors typically see only 8--10 ambulatory patients per day.[@R9]

In high-income countries, decades of advances in clinical science and care delivery have dramatically improved process efficiency and patient outcomes for a range of acute conditions.[@R10]^--^[@R16] Despite increasingly urgent calls to apply lessons learnt in high-income countries to LMICs,[@R17]^--^[@R19] a lack of data from the field has made it difficult to convince policy-makers to make major new investments in emergency care. Measuring the state of emergency care in LMICs is challenging, because care is delivered through a heterogeneous network of facilities and medical records are often incomplete, even for basic information such as patient identity and diagnosis.[@R19]^--^[@R21]

Because of these challenges, studies of emergency care in LMICs have been limited to small, ad hoc efforts, in individual facilities, that were focused on individual acute diseases and conditions.[@R22]^--^[@R28] We systematically reviewed all available evidence on emergency care delivery to guide future research on -- and improvements of -- emergency health systems in LMICs.

Methods
=======

Systematic search
-----------------

We did a systematic review (PROSPERO: CRD42014007617) -- following PRISMA guidelines[@R29] -- to identify quantitative data on the delivery of emergency care to an undifferentiated patient population in all LMICs categorized as such in 2013.[@R30] To increase capture, we also included the names of the autonomous or semi-autonomous geographical areas recognized by the World Bank[@R30] and then disaggregated any relevant data obtained for such areas. For each country or subregion, we searched PubMed, CINAHL and World Health Organization (WHO) regional indices,[@R31] using "emerg\*" plus the country or area name as the search term. We wished to identify studies of emergency care, irrespective of location, patient complaint or provider specialty. We performed similar searches in Google Scholar but only searched within article titles. We also identified non-indexed journals that regularly published manuscripts on emergency care (available from the corresponding author) and screened every article in every issue of these journals manually. Searches were conducted between 12 August 2013 and 30 May 2014.

We screened reports based on their titles and abstracts in English or French. The full-text potentially relevant articles were retrieved, irrespective of language or date of publication. Since the purpose of our review was to synthesize recent evidence on emergency care, the findings summarized below relate only to data published after 1989. A summary of our observations on data that were published before 1990 is available from the corresponding author. We retained studies describing the delivery of any emergency care in a health facility to adult or paediatric patients, irrespective of the presenting complaint or condition. For each retained article, we conducted backward and forward reference searches: we screened the references cited and, using Google Scholar, we also identified and screened publications that cited the article. We excluded studies that focused on specific conditions or subsets of emergency patients unless they also provided data on the overall population or facility. We also excluded studies that aggregated data from multiple facilities and general descriptions of the state of emergency care in a country. Despite the assistance of trained medical librarians, the full texts of some potentially relevant manuscripts could not be traced. In these cases, we used data from related abstracts or posters, when available.

Unpublished data
----------------

We presented the study protocol and early results at the 2013 African Federation for Emergency Medicine consensus conference. We made use of this presentation and our professional networks to request relevant unpublished data from clinicians in LMICs. Some clinicians, researchers and authors were not authorized to release data that allowed the study health facility or facilities to be identified. In these cases, we identified facilities only by their locations and ownership -- i.e. academic, non-profit or for-profit.

Data extraction
---------------

We extracted data on the characteristics of each study facility: country, urban or rural setting, bed count, annual patient volume, ownership and highest level of provider training. We considered a provider to be an emergency physician if reference was made to specialty postgraduate training, board certification or practice within an independent department of emergency medicine. We recorded details of the study population -- i.e. age, sex, number of subjects included in analysis, number who arrived by ambulance -- the sampling method and key patient outcomes. The latter included the inpatient admission and mortality within the emergency department, the percentages of patients recorded as brought in dead, or dead on arrival, and the length of time each patient stayed in the emergency department.

We created a database containing aggregated study data. When multiple publications described a single facility, we merged them to create a single record that, for each variable of interest, contained the most recently published data available. We stratified facilities using World Bank regions[@R30] and considered separately those facilities that only served paediatric populations. If data from a single facility were available disaggregated by age group, we summarized quantitative metrics for adult and paediatric patients separately. Full lists of the included studies and the data extracted and a full description of the study protocol are available from the corresponding author.

Descriptive analysis
--------------------

We calculated summary statistics for all relevant metrics that were reported consistently across studies: bed count, annual patient volume, admission and mortality within the emergency department. We made an a priori decision not to perform a formal meta-analysis. Instead, our systematic analysis was meant to capture the distribution of metrics across populations -- e.g. adult versus paediatric -- and World Bank regions -- e.g. Africa versus Asia -- as well as global patterns. We thus present means -- or medians with interquartile ranges (IQR) -- disaggregated by country or region, as appropriate. Statistical analyses were performed using Stata/MP (StataCorp. LP, College Station, United States of America).

Results
=======

[Fig. 1](#F1){ref-type="fig"} shows the results of our literature search. Of the 195 relevant published studies identified ([Table 1](#T1){ref-type="table"}; available at: <http://www.who.int/bulletin/volumes/93/14/07-148338>), 170 (87%) were descriptive reports on hospital-based emergency departments whereas the other 25 (13%) described the impact of an intervention. We obtained relevant unpublished data on a further 16 facilities. After combining multiple reports from the same facility and separating paediatric and adult data -- for the three facilities with disaggregated data -- we had data on 192 individual facilities in 59 countries. Of the 192 facilities, 107 (56%) were academically affiliated, 11 (6%) were in rural areas and 36 (19%) served paediatric patients exclusively; in the remaining 38, facility type could not be identified. Further information on the health facilities is available from the corresponding author.
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###### Identified studies on the delivery of emergency care in low- and middle-income countries

  --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Author                        Year   Title                                                                                                                                                                                                              Journal                                     Country or area
  ----------------------------- ------ ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ ------------------------------------------- ----------------------------------
  A-Rahman NHA                  2014   The state of emergency care in the Republic of the Sudan                                                                                                                                                           Afr J Emerg Med                             Sudan

  Abbadi S *et al*              1997   Emergency medicine in Jordan                                                                                                                                                                                       Ann Emerg Med                               Jordan

  Abd Elaal SAM *et al*         2006   The waiting time at emergency departments at Khartoum State-2005                                                                                                                                                   Sudan J Public Health                       Sudan

  Abdallat AM *et al*           2007   Frequent attenders to the emergency room at Prince Rashed Bin Al-Hassan Hospital                                                                                                                                   J R Med Serv                                Jordan

  Abdallat AM *et al*           2000   Who uses the emergency room services?                                                                                                                                                                              Eastern Mediterr Health J                   Jordan

  Abhulimhen-Iyoha BI *et al*   2012   Morbidity and mortality of childhood illnesses at the emergency paediatric unit of the University of Benin Teaching Hospital, Benin City                                                                           Nigeria J Pediatr                           Nigeria

  Adeboye MAN *et al*           2010   Mortality pattern within twenty-four hours of emergency paediatric admission in a resource-poor nation health facility                                                                                             West Afr J Med                              Nigeria

  Adesunkanmi ARK *et al*       2002   A five year analysis of death in accident and emergency room of a semi-urban hospital                                                                                                                              West Afr J Med                              Nigeria

  Afuwape OO *et al*            2009   An audit of deaths in the emergency department in the University College Hospital Ibadan                                                                                                                           Nigeria J Clin Pract                        Nigeria

  Aggarwal P *et al*            1995   Utility of an observation unit in the emergency department of a tertiary care hospital in India                                                                                                                    European J Emerg Med                        India

  Akpa MR *et al*               2013   Profile and outcome of medical emergencies in a tertiary health institution in Port Harcourt, Nigeria                                                                                                              Nigeria Health J                            Nigeria

  Al-Hakimi ASA *et al*         2004   Load and pattern of patients visiting general emergency Al-Thawra Hospital, San a\'a                                                                                                                               Yemen Health Medical Res J                  Yemen

  Alagappan K *et al*           1998   Early development of emergency medicine in Chennai (Madras), India                                                                                                                                                 Ann Emerg Med                               India

  Asumanu E *et al*             2009   Improving emergency attendance and mortality -- the case for unit separation                                                                                                                                       West Afr J Med                              Ghana

  Atanda HL *et al*             1994   Place des urgences medicales pediatriques dans un service medical a Pointe-Noire                                                                                                                                   Med Afr Noire                               Congo

  Avanzi MP *et al*             2005   Diagnósticos mais freqüentes em serviço de emergência para adulto de um hospital universitário                                                                                                                     Rev Ciênc Méd                               Brazil

  Azhar AA *et al*              2000   Patient attendance at a major accident and emergency department: Are public emergency services being abused?                                                                                                       Med J Malaysia                              Malaysia

  Bains HS *et al*              2012   A simple clinical score "TOPRS" to predict outcome in pediatric emergency department in a teaching hospital in India                                                                                               Iran J Pediatr                              India

  Bamgboye EA *et al*           1990   Mortality pattern at a children's emergency ward, University College Hospital, Ibadan, Nigeria                                                                                                                     Afr J Med Med Sci                           Nigeria

  Basnet B *et al*              2012   Initial resuscitation for Australasian Triage Scale 2 patients in a Nepalese emergency department                                                                                                                  Emerg Med Australas                         Nepal

  Batistela S *et al*           2008   Os motivos de procura pelo Pronto Socorro Pediátrico de um Hospital Universitário referidos pelos pais ou responsáveis                                                                                             Semina: Ciênc Biológicas Saúde              Brazil

  Bazaraa HM *et al*            2012   Profile of patients visiting the pediatric emergency service in an Egyptian university hospital                                                                                                                    Pediatr Emerg Care                          Egypt

  Ben Gobrane HLB *et al*       2012   Motifs du recours aux services d'urgence des principaux hôpitaux du Grand Tunis                                                                                                                                    East Mediterr Health J                      Tunisia

  Berraho M *et al*             2012   Les consultations non approprieés aux services des urgences: étude dans un hôpital provincial au Maroc                                                                                                             Prat Organ Soins                            Morocco

  Boff JM *et al*               2002   Perfil do Usuário do Setor de Emergência do Hospital Universitário da UFSC                                                                                                                                         Rev Contexto Saude                          Brazil

  Boros MJ                      2003   Emergency medical services in St. Vincent and the Grenadines                                                                                                                                                       Prehosp Emerg Care                          St. Vincent and the Grenadines

  Bresnahan KA *et al*          1995   Emergency medical care in Turkey: current status and future directions                                                                                                                                             Ann Emerg Med                               Turkey

  Brito MVH *et al*             1998   Pronto-atendimento de adultos em serviço de saúde universitário: um estudo de avaliação                                                                                                                            Rev Adm Publica                             Brazil

  Brito MVH *et al*             2012   Perfil da demanda do serviço de urgência e emergência do hospital pronto socorro municipal- Mario Pinotti                                                                                                          Rev Paraense Med                            Brazil

  Brown MD                      1999   Emergency medicine in Eritrea: rebuilding after a 30-year war                                                                                                                                                      Am J Emerg Med                              Eritrea

  Bruijns S *et al*             2008   A prospective evaluation of the Cape triage score in the emergency department of an urban public hospital in South Africa                                                                                          Emerg Med J                                 South Africa

  Burch V *et al*               2008   Modified early warning score predicts the need for hospital admission and inhospital mortality                                                                                                                     Emerg Med J                                 South Africa

  Buys H *et al*                2013   An adapted triage tool (ETAT) at Red Cross War Memorial Children's Hospital Medical Emergency Unit, Cape Town: an evaluation                                                                                       S Afr Med J                                 South Africa

  Cander B *et al*              2006   Emergency operation indications in emergency medicine clinic (model of emergency medicine in Turkey)                                                                                                               Adv Ther                                    Turkey

  Carret MLV *et al*            2007   Demand for emergency health service: factors associated with inappropriate use                                                                                                                                     BMC Health Serv Res                         Brazil

  Carret MLV *et al*            2011   Características da demanda do serviço de saúde de emergência no Sul do Brasil                                                                                                                                      Cien Saude Colet                            Brazil

  Cevik AA *et al*              2001   Update on the development of emergency medicine as a specialty in Turkey                                                                                                                                           European J Emerg Med                        Turkey

  Chattoraj A *et al*           2006   A study of sickness & admission pattern of patients attending an emergency department in a tertiary care hospital                                                                                                  J AcadHosp Adm                              India

  Chukuezi AB *et al*           2010   Pattern of deaths in the adult accident and emergency department of a sub-urban teaching hospital in Nigeria                                                                                                       Asian J Med Sci                             Nigeria

  Clark M *et al*               2012   Reductions in inpatient mortality following interventions to improve emergency hospital care in Freetown, Sierra Leone                                                                                             PLoS one                                    Sierra Leone

  Clarke ME                     1998   Emergency medicine in the new South Africa                                                                                                                                                                         Ann Emerg Med                               South Africa

  Clem KJ *et al*               1998   United States physician assistance in development of emergency medicine in Hangzhou, China                                                                                                                         Ann Emerg Medi                              China

  Coelho MF *et al*             2010   Analysis of the organizational aspects of a clinical emergency department: a study in a general hospital in Ribeirao Preto, SP, Brazil                                                                             Rev Lat Am Enfermagem                       Brazil

  Coelho MF *et al*             2013   Urgências clínicas: perfil de atendimentos hospitalares                                                                                                                                                            Rev Lat Am Enfermagem                       Brazil

  Cox M *et al*                 2007   Emergency medicine in a developing country: experience from Kilimanjaro Christian Medial Centre, Tanzania, East Africa                                                                                             Emerg Med Australas                         The United Republic of Tanzania

  Curry C *et al*               2004   The first year of a formal emergency medicine training programme in Papua New Guinea                                                                                                                               Emerg Med Australas                         Papua New Guinea

  da Silva GS *et al*           2007   Caracterização do perfil da demanda da emergência de clínica médica do hospital universitário da Universidade Federal de Santa Catarina                                                                            Arq Catarinenses Med                        Brazil

  Dalwai M *et al*              2013   Implementation of a triage score system in an emergency room in Timergara, Pakistan                                                                                                                                Public Health Action                        Pakistan

  Damghi N *et al*              2013   Patient satisfaction in a Moroccan emergency department                                                                                                                                                            Intl Arch Med                               Morocco

  Dan V *et al*                 1991   Prise en charge des urgences du nourrisson et de l\'enfant: aspects actuels et perspectives d\'avenir                                                                                                              Med Afr Noire                               Benin

  de Souza LM *et al*           2011   Risk classification in an emergency room: agreement level between a Brazilian institutional and the Manchester Protocol                                                                                            Rev Lat Am Enfermagem                       Brazil

  De Vos P *et al*              2008   Uses of first line emergency services in Cuba                                                                                                                                                                      Health Policy                               Cuba

  Derlet RW *et al*             2000   Emergency medicine in Belarus                                                                                                                                                                                      J Emerg Med                                 Belarus

  Dubuc IF *et al*              2006   Adolescentes atendidos num serviço púlico de urgência e emergência: perfil de morbidade e mortalidade                                                                                                              Rev Eletrônica Enfermagem                   Brazil

  Duru C *et al*                2013   Pattern and outcome of admissions as seen in the paediatric emergency ward of the Niger Delta University Teaching Hospital Bayelsa State, Nigeria                                                                  Nigeria J Pediatr                           Nigeria

  Ekere AU *et al*              2005   Mortality patterns in the accident and emergency department of an urban hospital in Nigeria                                                                                                                        Nigeria J Clinic Pract                      Nigeria

  Enobong EI *et al*            2009   Pattern of paediatric emergencies and outcome as seen in a tertiary hosptial: a five-year review                                                                                                                   Sahel Med J                                 Nigeria

  Erickson TB *et al*           1996   Emergency medicine education intervention in Rwanda                                                                                                                                                                Ann Emerg Med                               Rwanda

  Eroglu SE *et al*             2012   Evaluation of non-urgent visits to a busy urban emergency department                                                                                                                                               Saudi Med J                                 Turkey

  Fajardo-Oritz G *et al*       2000   Utilización del servicio de urgencias en un hospital de especialidades                                                                                                                                             Cir Cir                                     Mexico

  Fajolu IB *et al*             2011   Childhood mortality in children emergency centre of the Lagos University Teaching hospital                                                                                                                         Nigeria J Pediatr                           Nigeria

  Fayyaz J *et al*              2013   Missing the boat: odds for the patients who leave ED without being seen                                                                                                                                            BMC Emerg Med                               Pakistan

  Furtado BMA *et al*           2004   O perfil da emergência do Hospital da Restauração: uma análise dos possíveis impactos após a municipalização dos serviços de saúde                                                                                 Revi Bras Epidemiol                         Brazil

  Gaitan M *et al*              1998   Growing pains: status of emergency medicine in Nicaragua                                                                                                                                                           Ann Emerg Med                               Nicaragua

  Garg M *et al*                2013   Study of the relation of clinical and demographic factors with morbidity in a tertiary care teaching hospital in India                                                                                             Int J Crit Illn Inj Sci                     India

  George IO *et al*             2010   An audit of cases admitted in the children emergency ward in a Nigerian tertiary hospital                                                                                                                          Pakistan J Med Sci                          Nigeria

  Gim U *et al*                 2012   Pattern and outcome of presentation at the children emergency unit of a tertiary institution in the Niger Delta region of Nigeria: a one year prospective study                                                    J Med                                       Nigeria

  Goh AY *et al*                2003   Paediatric utilization of a general emergency department in a developing country                                                                                                                                   Acta Paediatr                               Malaysia

  Gomide MFS *et al*            2012   Perfil de usuários em um serviço de pronto atendimento                                                                                                                                                             Med (Ribeirão Preto)                        Brazil

  Gueguen G                     1995   Senegal: mise en place d'un mirco ordinateur dans le service d'accueil des urgencies de l'hopital regional de Ziguinchor                                                                                           Med Trop                                    Senegal

  Halasa W                      2013   Family medicine in the emergency department, Jordan                                                                                                                                                                Br J Gen Pract                              Jordan

  Hanewinckel R *et al*         2010   Emergency medicine in Paarl, South Africa: a cross-sectional descriptive study                                                                                                                                     Int J Emerg Med                             South Africa

  Hexom B *et al*               2012   A model for emergency medicine education in post-conflict Liberia                                                                                                                                                  Afr J Emerg Medi                            Liberia

  Hodkinson PW *et al*          2009   Cross-sectional suvey of patients presenting to a South African urban emergency centre                                                                                                                             Emerg Med J                                 South Africa

  House DR *et al*              2013   Descriptive study of an emergency centre in Western Kenya: challenges and opportunities                                                                                                                            Afr J Emerg Med                             Kenya

  Huo X                         1994   Emergency care in China                                                                                                                                                                                            Accid Emerg Nur                             China

  Ibeziako SN *et al*           2002   Pattern and outcome of admissions in the children\'s emergency room of the University of Nigeria Teaching Hospital, Enugu                                                                                          Nigeria J Paediatr                          Nigeria

  Jacobs PC *et al*             2005   Estudo exploratório dos atendimentos em unidade de emergência em Salvador-Bahia                                                                                                                                    Rev Assoc Méd Bras                          Brazil

  Jafari-Rouhi AH *et al*       2013   The Emergency Severity Index, version 4, for pediatric triage: a reliability study in Tabriz\                                                                                                                      Int J Emerg Med                             Islamic Republic of Iran
                                       Children's Hospital, Tabriz, Iran                                                                                                                                                                                                                              

  Jalili M *et al*              2013   Emergency department nonurgent visits in Iran: prevalence and associated factors                                                                                                                                   Am J Manag Care                             Islamic Republic of Iran

  Jerius M *et al*              2010   Inappropriate utilization of emergency medical services at Prince Ali Military Hospital                                                                                                                            J R Med Serv                                Jordan

  Ka Sall B *et al*             2002   Les urgences dans un centre hospitalier et universitaire en milieu tropical                                                                                                                                        Méd Trop                                    Senegal

  Karabocuoglu M *et al*        1995   Analysis of patients admitted to the emergency unit of a university children\'s hosptial in Turkey                                                                                                                 Turk J Pediatr                              Turkey

  Karim MZ *et al*              2009   A retrospective study of illness and admission pattern of emergency patients utilizing a corporate hospital in Dhaka, Bangladesh: 2006 −2008                                                                       ORION Med J                                 Bangladesh

  Khan NU *et al*               2011   Unplanned return visit to emergency department: a descriptive study from a tertiary care hospital in a low-income country                                                                                          European J Emerg Med                        Pakistan

  Khan NU *et al*               2007   Emergency department deaths despite active management: experience from a tertiary care centre in a low-income country                                                                                              Emerg Med Australas                         Pakistan

  Khan AN *et al*               2003   International pediatric emergency care: establishment of a new specialty in a developing country                                                                                                                   Pediatr Emerg Care                          Serbia

  Kriengsoontornkij W *et al*   2010   Accuracy of pediatric triage at Siriraj Hospital, Bangkok, Thailand                                                                                                                                                J Medl Ass Thailand                         Thailand

  Krym VF *et al*               2009   International partnerships to foster growth in emergency medicine in Romania                                                                                                                                       CJEM                                        Romania

  Lammers W *et al*             2011   Demographic analysis of emergency department patients at the Ruijin Hospital, Shanghai                                                                                                                             Emerg Med Int                               China

  Lasseter JA *et al*           1997   Emergency medicine in Bosnia and Herzegovina                                                                                                                                                                       Ann Emerg Med                               Bosnia and Herzegovina

  Lee S                         2011   Disaster management and emergency medicine in Malaysia                                                                                                                                                             West J Emerg Med                            Malaysia

  Leite JA *et al*              2010   Internaçöes e serviços de urgência e emergência pactuados em hospital geral púlico da Bahia, Brazil                                                                                                                Rev Baiana Saude Publica                    Brazil

  Lima SBS *et al*              2013   Perfil clínico-epidemiológico dos pacientes internados no prontosocorro de um hospital universitário                                                                                                               Saude (Santa Maria)                         Brazil

  Lin JY *et al*                2013   Breadth of emergency medical training in Pakistan                                                                                                                                                                  Prehosp Disaster Med                        Pakistan

  Little RM *et al*             2013   Acute care in Tanzania: epidemiology of acute care in a small community medical centre                                                                                                                             Afr J Emerg Med                             The United Republic of Tanzania

  Liu Y *et al*                 1994   A preliminary epidemiological study of the patient population visiting an urban ED in the Republic of China                                                                                                        Am J Emerg Med                              China

  Lopes SLB *et al*             2007   The implementation of the Medical Regulation Office and Mobile Emergency Attendance System and its impact on the gravity profile of non-traumatic afflictions treated in a University Hospital: a research study   BMC Health Serv Res                         Brazil

  Loria-Castellanos J *et al*   2006   Reanimation unit experience of a second- level hospital in Mexico City                                                                                                                                             Prehosp Disaster Med                        Mexico

  Loria-Castellanos J *et al*   2010   Frecuencia y factores asociados con el uso inadecuado de la consulta de urgencias de un hospital                                                                                                                   Cir Cir                                     Mexico

  Mabiala-Babela JR *et al*     2007   Consultations et réadmissions avant l'âge d'un mois aux urgences pédiatriques, Brazzaville (Congo)                                                                                                                 Arch Pediatr                                Congo

  Mabiala-Babela JR *et al*     2009   Consultations de nuit aux urgences pédiatriques du CHU de Brazzaville, Congo                                                                                                                                       Méd Trop                                    Congo

  Mahajan V *et al*             2013   Unexpected hospitalisations at a 23-Hour observation unit in a paediatric emergency department of northern India                                                                                                   J Clin Diagn Res                            India

  Maharjan RK                   2011   Mortality pattern in the emergency department in Tribhuvan University Teaching Hospital, Kathmandu, Nepal                                                                                                          Prehosp Disaster Med                        Nepal

  Malhotra S *et al*            1992   A study of the workload of the casualty department of a large city hospital                                                                                                                                        Health Popul Perspect Issues                India

  Martinez RQ *et al*           2008   Padecimientos más frecuentemente atendidos en\                                                                                                                                                                     Rev Fac Med Univ Auton Mex                  Mexico
                                       el Servicio de Urgencias Pediátricas en un hospital de tercer nivel                                                                                                                                                                                            

  Matoussi N *et al*            2007   Profil epidemiologique et prise en charge des consultants des urgences medicales pediatriques de l'hopital d'enfants de Tunis                                                                                      Tunis Med                                   Tunisia

  Maulen-Radovan I *et al*      1996   PRISM score evaluation to predict outcome in paediatric patients on admission at an emergency department                                                                                                           Arch Med Res                                Mexico

  Mbutiwi Ikwa Ndol F *et al*   2013   Facteurs pre ´dictifs de la mortalite ´ des patients admis aux urgences me ´dicales des cliniques universitaires de Kinshasa                                                                                       Rev Epidemiol Sante Publique                Democratic Republic of the Congo

  McDonald A *et al*            2005   Emergency medicine in Jamaica                                                                                                                                                                                      CJEM                                        Jamaica

  McDonald A *et al*            2000   Morbidity pattern of emergency room patients in Jamaica                                                                                                                                                            West Indian Med J                           Jamaica

  Medina J *et al*              2007   Triage: experiencia en un Servicio de Urgencias Pediátricas                                                                                                                                                        Rev Soc Boliv Pediatr                       Paraguay

  Meijas CLA                    2011   La atención de urgencia y la dispensarización en el Policlínico Universitario Docente de Playa                                                                                                                     Rev Cubana Med Gen Integral                 Cuba

  Melo EMC *et al*              2007   O trabalho dos pediatras em um serviço público de urgências: fatores intervenientes\                                                                                                                               Cad Saude Publica                           Brazil
                                       no atendimento                                                                                                                                                                                                                                                 

  Meskin S *et al*              1997   Delivery of emergency medical services in Kathmandu, Nepal                                                                                                                                                         Ann Emerg Med                               Nepal

  Mijinyawa MS                  2010   Pattern of medical emergency utilisation in a Nigeria tertiary health institution: a preliminary report                                                                                                            Sahel Med J                                 Nigeria

  Miranda NA *et al*            2012   Caracterização de crianças atendidas no pronto-socorro de um hospital universitário                                                                                                                                Rev Eletrônica Gestão Saúde                 Brazil

  Molyneux E *et al*            2006   Improved triage and emergency care for children reduces inpatient mortality in a resource-constrained setting                                                                                                      Bull World Health Organ                     Malawi

  Morton TD                     1992   A perspective on emergency medicine in the developing world                                                                                                                                                        J Emerg Med                                 Malaysia

  Mullan PC *et al*             2013   Reduced overtriage and undertriage with a new triage system in an urban accident and emergency department in Botswana: a cohort study                                                                              Emerg Med J                                 Botswana

  Muluneh D *et al*             2007   Analysis of admissions to the pediatric emergency ward of Tikur Anbessa Hospital in Addis Ababa, Ethiopia                                                                                                          Ethiop J Health Dev                         Ethiopia

  Musharafieh R *et al*         1996   Development of emergency medicine in Lebanon                                                                                                                                                                       Ann Emerg Med                               Lebanon

  Naidoo DK *et al*             2014   An evaluation of the Triage Early Warning Score in an urban accident and emergency department in KwaZulu-Natal                                                                                                     S Afr Family Pract                          South Africa

  Nelson BD *et al*             2005   Integrating quantitative and qualitative methodologies for the assessment of health care systems: emergency medicine in post-conflict Serbia                                                                       BMC Health Serv Res                         Serbia

  Nemeth J *et al*              2001   Emergency medicine in Eastern Europe: the Hungarian experience                                                                                                                                                     Ann Emerg Med                               Hungary

  Nkombua L                     2008   The practice of medicine at a district hospital emergency room: Middelburg Hospital, Mpumalanga Province                                                                                                           S Afr Family Pract                          South Africa

  O\'Reilly G *et al*           2010   The dawn of emergency medicine in Vietnam                                                                                                                                                                          Emerg Med Australas                         Viet Nam

  Ogah OS *et al*               2012   A two-year review of medical admissions at the emergency unit of a Nigerian tertiary health facility                                                                                                               Afr J Biomed Res                            Nigeria

  Ogunmola OO *et al*           2013   Mortality pattern in adult accident and emergency department of a tertiary health centre situated in a rural area of developing country                                                                            J Dent Med Sci                              Nigeria

  Ohara K *et al*               1994   Investigación sobre pacientes atendidos en el servicio de emergencia del Hospital Escuela                                                                                                                          Rev Med Hondur                              Honduras
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[Table 2](#T2){ref-type="table"} presents the key metrics for the facilities. Median mortality within the emergency departments -- of the 65 facilities that reported the relevant data -- was 1.8% overall and higher in the 19 paediatric facilities (4.8%) than in the 46 adult or general facilities (0.7%). Across World Bank regions that we investigated, mortality was highest in sub-Saharan Africa (3.4%; IQR: 0.5--6.3%; *n* = 44), especially in east, central or west Africa (4.8%; IQR: 3.3--8.4%; *n* = 30). Paediatric facilities in sub-Saharan Africa had a median mortality of 5.1% (IQR: 3.5--11.1%; *n* = 15). Mortality in emergency facilities was also high in Latin America. Two facilities in Brazil were major contributors to this high rate, with mortality of 7.4%[@R32] and 3.9%.[@R33] These centres also reported long inpatient stays: one facility reported a median length of stay of three days,[@R32] whereas the other reported that 21% of patients stayed in the emergency department for more than five days.[@R33] Lengths of stay were only reported for 15 facilities and for these, the median value was 7.7 hours (IQR: 3.3--40.8). As mortality data were only available for nine of these 15 facilities, it was not possible to formally investigate the relationship between length of stay and mortality. The five sub-Saharan African facilities that recorded length of stay reported a median stay of 17 hours (IQR: 16.9--18.0). Additional data comparing mortality, patient volumes and admission are available from the corresponding author.

###### Key quantitative data for emergency departments, 59 low- and-middle-income countries, 1990--2014

  Metric                              Facility type   Units^a^            All regions         Sub-Saharan Africa   South Asia, East Asia & Pacific   Middle East & North Africa   Latin America & Caribbean   Europe & Central Asia
  ----------------------------------- --------------- ------------------- ------------------- -------------------- --------------------------------- ---------------------------- --------------------------- -----------------------
  No. of beds                         All             *n*                 60                  24                   20                                4                            9                           3
  All                                 Median (IQR)    14 (8--22)          9 (8--14)           21 (15--23)          11 (8--25)                        17 (12--22)                  16 (16--27)                 
  Annual patient volume (thousands)   All             *n*                 173                 64                   35                                24                           42                          8
  All                                 Median (IQR)    30.0 (10.3--60.0)   13.6 (3.4--29.8)    36.5 (8.3--70.0)     49.0 (34.0--68.8)                 52.4 (26.0--87.0)            33.8 (15.3--72.1)           
  General and adult                   Median (IQR)    36.9 (15.8--64.2)   16.7 (5.1--35.3)    50.0 (29.2--81.2)    53.6 (34.0--79.0)                 59.7 (31.0--89.1)            36.5 (14.6--82.1)           
  Paediatric                          Median (IQR)    7.2 (2.3--31.6)     3.1 (2.0--7.5)      5.6 (2.2--7.6)       43.0 (22.1--44.3)                 27.5 (13.5--68.1)            31.0 (NA)                   
  Admission, %                        All             *n*                 78                  26                   16                                15                           20                          1
  All                                 Median (IQR)    20.0 (10.1--42.8)   24.5 (16.5--46.9)   26.0 (15.0--38.7)    18.2 (10.1--22.2)                 11.1 (3.9--20.7)             50.0 (NA)                   
  General and adult                   Median (IQR)    18.8 (9.4--40.1)    24.5 (15.8--46.5)   24.2 (15.0--36.3)    14.9 (7.7--18.9)                  10.2 (3.9--19.5)             50.0 (NA)                   
  Paediatric                          Median (IQR)    22.2 (10.7--44.3)   33.2 (20.6--65.2)   32.5 (14.0--43.0)    21.8 (15.7--28.6)                 14.3 (6.4--35.4)             NA (NA)                     
  Mortality,%^b^                      All             *n*                 65                  44                   9                                 5                            7                           NA
  All                                 Median (IQR)    1.8 (0.2--5.1)      3.4 (0.5--6.3)      0.3 (0.2--0.8)       0.7 (0.2--2.1)                    2.0 (0.1--7.4)               NA (NA)                     
  General and adult                   Median (IQR     0.7 (0.2--3.9)      0.9 (0.2--4.8)      0.3 (0.2--0.5)       0.5 (0.2--1.4)                    2.0 (0.1--7.4)               NA (NA)                     
  Paediatric                          Median (IQR)    4.8 (2.3--8.4)      5.1 (3.5--11.1)     0.8 (\< 0.1--2.7)    7.8 (NA)                          NA (NA)                      NA (NA)                     

IQR: interquartile range; NA: not available.

^a^ For each metric and region, the number of facilities for which the relevant data were available (*n*) is indicated.

^b^ Within the emergency department.

Data sources listed in [Table 1](#T1){ref-type="table"}, (available at: <http://www.who.int/bulletin/volumes/93/14/07-148338>).

Median annual patient volume was 30 021 (IQR: 10 296--60 000) among 173 facilities reporting these data. Volume was lower in the nine rural facilities (16 468; IQR: 3429--44 395) than in the 164 urban ones (31 000; IQR: 10 994--61 313). The 17 paediatric facilities in Sub-Saharan Africa had relatively low patient volumes with a median annual patient volume of 3129 (IQR: 2009--7479). The median inpatient admission was 20% (IQR: 10--43%; *n* = 78) and the median number of beds in the emergency department was 14 (IQR: 8--22; *n* = 60). The median age of patients attending non-paediatric facilities was 35 years (IQR: 6.9--41.0; *n* = 51) and a median of 55.7% (IQR: 50.0--59.2%; *n* = 93) were male. The corresponding values for paediatric facilities were 3.2 years (IQR: 2.8--3.4; *n* = 13) and 58.3% (IQR: 55.4--60.1%; *n* = 27), respectively.

[Table 3](#T3){ref-type="table"} summarizes the training of providers staffing the 102 facilities for which provider data were available. Care in 67 (66%) of these facilities was provided either by trainees or by physicians whose level of training was not specified. In only 29 (28%) of facilities were attending or consultant-level physicians available full-time; in 19 other facilities, physicians were only available in daytime hours. Eighteen facilities were staffed by specialty-trained emergency physicians, but in only four facilities were emergency physicians available at all times -- one in the United Republic of Tanzania (unpublished observations, 2014), one in Pakistan[@R34] and two in Nicaragua.[@R35] One facility provided specialized emergency training to non-physician providers staffing the emergency department.[@R36] In another facility, medical students practising alone were primarily responsible for providing emergency care during most of the day.[@R37] Patients had to navigate through a wide range of options to obtain emergency care and financial factors played a major role in determining what kind of care they received (details available from the corresponding author).

###### Training of providers of emergency care included in systematic analysis, 49 low- and-middle-income countries, 1991--2014

  Region,^a^ country                    No. of facilities               
  ------------------------------------- ------------------- ---- ------ ------
  **Sub-Saharan Africa**                                                
  Botswana                              --                  1    --     1^b^
  Burkina Faso                          --                  1    --     --
  Cameroon                              --                  1    1^b^   --
  Congo                                 1                   --   1^b^   --
  Eritrea                               --                  1    --     --
  Ghana                                 --                  2    --     --
  Kenya                                 --                  1    --     --
  Liberia                               --                  1    1^b^   --
  Madagascar                            --                  1    1      --
  Malawi                                --                  --   2      --
  Namibia                               --                  1    --     --
  Nigeria                               --                  4    2      1^b^
  Rwanda                                --                  1    --     --
  Seychelles                            --                  1    --     --
  Sierra Leone                          --                  1    --     --
  South Africa                          --                  8    4      1^b^
  Sudan                                 --                  2    --     2^c^
  Uganda                                1^b^                --   --     --
  United Republic of Tanzania           --                  2    --     1
  **South Asia, East Asia & Pacific**                                   
  China                                 --                  2    2^b^   --
  India                                 --                  3    7^c^   --
  Kazakhstan                            --                  1    --     --
  Malaysia                              --                  2    --     1^b^
  Nepal                                 --                  4    3^d^   1^b^
  Pakistan                              --                  2    1      1
  Papua New Guinea                      --                  1    --     --
  Viet Nam                              --                  2    --     --
  **Latin America & Caribbean**                                         
  Brazil                                --                  1    3      --
  Cuba                                  --                  --   2      --
  Ecuador                               --                  3    1^b^   --
  Guyana                                --                  1    --     --
  Jamaica                               --                  --   1      1^b^
  Mexico                                --                  1    --     1^b^
  Nicaragua                             --                  --   --     2
  Paraguay                              --                  1    --     1
  Saint Vincent and the Grenadines      --                  1    --     --
  **Middle East & North Africa**                                        
  Egypt                                 --                  1    1^b^   --
  Islamic Republic of Iran              --                  1    --     --
  Jordan                                --                  4    3^d^   1^b^
  Lebanon                               --                  --   1      1^b^
  Morocco                               --                  1    1^b^   --
  Tunisia                               --                  1    1^b^   --
  **Europe & Central Asia**                                             
  Belarus                               --                  1    1^b^   --
  Bosnia and Herzegovina                --                  2    --     1^b^
  Hungary                               --                  --   1      --
  Romania                               --                  --   1      1^b^
  Serbia                                --                  --   1      --
  Turkey                                --                  1    2^b^   1^b^
  Ukraine                               --                  1    3^b^   --

^a^ Regions according to the World Bank.[@R30]

^b^ Provider only available part-time in the facility or one of the facilities.

^c^ Provider only available part-time in two of the facilities.

^d^ Provider only available part-time in three of the facilities.

Data sources listed in [Table 1](#T1){ref-type="table"}, (available at: <http://www.who.int/bulletin/volumes/93/14/07-148338>).

Discussion
==========

While only a small set of metrics on the delivery of emergency care were reported consistently across facilities, we were able to draw some conclusions on the state of emergency care in low-resource settings.

First, large numbers of patients presented to health facilities seeking emergency care. While there was a wide range in annual patient volumes -- from just 451 in a paediatric emergency department in Nigeria[@R38] to 273 182 in a general emergency department in Turkey[@R39] -- they were approximately 10 times higher than the corresponding caseloads observed in primary care settings in sub-Saharan Africa and Asia.[@R9]

Second, patients seeking emergency care were generally young and free of chronic conditions. This is in contrast to the growing burden of elderly patients with multiple chronic conditions seen in the emergency departments of high-income countries.[@R40] Therefore, interventions to decrease mortality and morbidity in emergency settings of LMICs could dramatically increase life-years saved and productivity.

Third, the mortality recorded in emergency departments in LMICs was many times higher than generally reported in high-income countries.[@R40]^--^[@R42] A recent report on emergency departments in the USA documented a mean mortality within the departments of 0.04%.[@R40]

Fourth, most providers of emergency care in LMICs had no specialty training in emergency care. This observation was expected given the general shortages in human resources for health in most of these countries.[@R43] Such shortages may be particularly pronounced in emergency settings, where the work is demanding and salaries are often poor. Most governments do not include emergency medicine in their medical education priorities.

What implications do these results have for LMICs? We made a rough calculation for Nigeria, where we identified relevant studies in 21 facilities and mean annual patient volume of 3000 and 5--7% mortality. If we assume that the approximately 1000 teaching and general hospitals[@R44] in the country have the same mean annual patient volume and mortality, then out of the 1.6 million deaths recorded annually in Nigeria[@R45] an estimated 10--15% occur in emergency departments. This estimate -- and the observation that most emergency departments in LMICs are run by providers with no speciality training in emergency care -- illustrates the opportunity to improve emergency care in LMICs. It is likely that relatively simple interventions to facilitate triage and improve patient flow, communication and the supervision of junior providers ([Box 1](#B1){ref-type="boxed-text"}) could lead to reductions in the mortality associated with emergency care.[@R46]^--^[@R49]

###### Interventions to reduce mortality from medical emergencies in four low- or middle-income countries

Rural districts in Cambodia and northern Iraq
---------------------------------------------

Local paramedics and lay first responders were trained to provide field care for trauma. After the intervention, the trauma mortality decreased from 40% to 15%.[@R46]

Queen Elizabeth Hospital, Malawi
--------------------------------

The paediatric clinic was physically restructured to streamline operations, clinical staff were trained in emergency care and triage and cooperation between the inpatient and outpatient services was improved. After the intervention, mortality within 24 hours of presentation decreased from 36% to 13%.[@R47]

Ola During Children's Hospital, Sierra Leone
--------------------------------------------

A triage unit was established in the outpatient department and the emergency and intensive care units were combined. Clinical staff were trained in emergency care and triage, with experienced nursing and medical officers required to be present at all times. Equipment and record keeping were also enhanced. After the intervention, inpatient mortality decreased from 12% to 6%.[@R48]

Kamuzu Central Hospital, Malawi
-------------------------------

The paediatric clinic allocated senior medical staff to supervise emergency care and implemented formal triage procedures, with an emphasis on early patient treatment and stabilization before transfer to the inpatient ward. Inpatient mortality within two days of admission decreased, from 5% to 4%.[@R49]

Our data illustrate the unique cost--benefit profile of investments in emergency care. Although disease and injury prevention are key functions of all health systems, acute health problems -- e.g. myocardial infarction, sepsis and trauma -- continue to occur in all countries. With the same amount of resources, it is likely that more lives could be saved in a paediatric emergency facility with mortality between 12% and 21%[@R50]^--^[@R52] than in paediatric primary-care clinics in similar settings -- which generally see just a few critically-ill children per clinic per week (unpublished observations, 2015). There is thus a clear case for investing in emergency care in LMICs, to complement existing efforts to strengthen primary and preventive care.

Implications for policy
-----------------------

What is needed to strengthen emergency care in LMICs? First, a better understanding of the conditions that drive patients to seek such care is crucial. We documented high patient volumes and mortality but did not identify the diseases or the conditions that drive these metrics. While useful estimates of the burden of acute conditions may be produced in mathematical models,[@R53] the setting of specific clinical and policy priorities remains difficult because of the scarcity of relevant data.

Second, once we have a better understanding of the burden of acute disease, interventions known to be effective in high-income settings -- e.g. trauma resuscitation training -- must be adapted to LMICs and critically assessed. Some effective interventions to decrease mortality in emergencies ([Box 1](#B1){ref-type="boxed-text"}) may only require the improved use of existing system components, with the minimal input of new material resources. However, assessing the effectiveness of such interventions by rigorous experimental or quasi-experimental methods requires additional funding. Although before-and-after comparisons may be easier, they are also vulnerable to a range of biases.[@R54]

Third, international organizations must accelerate efforts to develop consensus on the essential components of systems for emergency care. Policy-makers who wish to assess their emergency systems and set priorities for development need technical guidance. WHO's framework on systems of trauma care is one useful model for this broad agenda.[@R55]

Finally, improvements to emergency care in LMICs will require advances in data collection. The development of a minimum set of indicators for emergency care in LMICs would facilitate research and quality improvement.[@R21] Several actors are improving platforms for data collection in LMICs. For example, the African Federation for Emergency Medicine is building consensus around a medical chart that has been purpose-designed to capture data for clinicians, administrators and researchers in LMICs. A novel data collection platform has been implemented for trauma care in a large teaching hospital in the United Republic of Tanzania, with promising early results. The systematic integration of routine data collection into care delivery settings should help ensure that interventions are -- and remain -- effective.

Limitations
-----------

The most important limitation of our study is the general paucity of data on emergency care. After screening over 40 000 published reports, we identified relevant data from only 192 facilities spread across 59 LMICs. For comparison, there are about 5000 emergency departments in the USA.[@R56] The facilities we identified were largely urban and academic -- as might be expected given that our search strategy relied mainly on published reports. Broader reporting biases may also have affected our results. For example, facilities with fewer resources may be relatively unlikely to collect and publish data and facilities with exceptionally high levels of mortality may be relatively unlikely to publish those levels. Thus, our results are likely to present an optimistic view of the state of emergency care in LMICs.

Regional comparisons must be viewed with caution, given the geographical variation in facility characteristics and reporting practices. For example, emergency departments in which patients have exceptionally long lengths of stay will probably also have exceptionally high mortality -- since patients who stay longer in the department are more likely to die in the department. Although a lack of relevant data prevented us from investigating this relationship, the median length of stay in our sample -- albeit in the small number of facilities that reported lengths of stay -- was only 7.7 hours. It therefore seems unlikely that prolonged stays alone could have accounted for the high levels of mortality that we observed.

Other limitations were our search strategy, which relied on the presence of at least one word that began with "emerg" in the title, keywords or abstract of an article. While this made a difficult search problem tractable, it may also have excluded some relevant studies. Also, lack of data standardization across facilities and countries probably biased our results. For example, standardized measures of mortality -- e.g. the percentage of patients that died with 24 hours of their presentation -- were seldom reported, probably because of the difficulties of following-up patients after they leave the emergency department. The maximum age for a so-called paediatric patient also varied widely across studies, from five to 19 years.[@R57]^,^[@R58]

Conclusion
==========

Emergency facilities in LMICs serve a large, young patient population with high levels of critical illnesses and mortality. This suggests that emergency care should be a global health priority. The cost--benefit ratio for improvements in emergency care is likely to be highly favourable, given the high volume of patients for whom high-quality care could be the difference between life and death. There are likely to be substantial opportunities to improve care and impact outcomes, in ways that could be rigorously evaluated with manageable sample sizes.
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